Toxicity, Tunneling and Feeding Behavior of the Termite, Coptotermes vastator, in Sand Treated with Oil of the Physic Nut, Jatropha curcas by Acda, Menandro N.
Toxicity, tunneling and feeding behavior of the termite,








'9<?6D85@8IC93>ED Jatropha curcas $%1<@97891<5CE@8?B2913515G1C5F1<E1D549>D85<12?B1D?BI6?B9DC21BB95B1>4
B5@5<<5>D13D9F9DI1719>CDD85(89<9@@9>5=9<;D5B=9D5 Coptotermes vastator $978D!C?@D5B1)89>?D5B=9D9415+85CDE4I
C8?G54D81D J. curcas ?9<8141>D965549>756653D9>4E354B54E3D9?>9>DE>>5<9>713D9F9DI1>49>3B51C54=?BD1<9DI9> C.














Cite this paper as:
-.+!"		'8@3-3<A<=77/5371+7.0//.371,/2+>38:80<2/</:63</ Coptotermes vastator, 37;+7.<:/+</.?3<283580<2/92A;3-7=< Jatropha







+85 @8IC93 >ED Jatropha curcas $ %1<@97891<5C E@8?B
2913515 1<C? ;>?G> 1C D85 1B214?C >ED ?B @EB79>7 >ED
9C 1 C=1<< 45394E?EC DB55 3E<D9F1D54 9> 5>DB1< 1>4 *?ED8
=5B931 *?ED851CD C91 1>4 6B931 @B9=1B9<I 1C 1 <9F9>7
65>35 D? @B?D53D 695<4C *38=??; 1>4 *5B1<D1(5B1J1
 J. curcas 7B?GC G5<< ?> =1B79>1< D? @??B C?9< 1>4
31> 51C9<I 25 @B?@171D54 6B?= 3EDD9>7C ?B C554C  5<<5B
 !D 9C 8978<I B5C9CD1>D D? 4B?E78D 1>4 ?6D5> EC54 6?B
@B5F5>D9?> ?6 C?9< 5B?C9?> ?B @<1>D54 D? B53<19= 5B?454
1B51C 9> 1B94 1>4 C5=91B94 DB?@931< 1>4 CE2DB?@931< B5




%1>I @1BDC ?6 D85 @<1>DC 1B5 EC54 9> F1B9?EC DB?@931<
3?E>DB95C 6?B DB51D=5>D ?6 1 F1B95DI ?6 19<=5>DC E;5
 C?1@ @B?4E3D9?>  5>>9>7  1>4 =1>E613DEB5
?6 ?B71>93 65BD9<9J5B *85B381> 5D 1<  +85 C554 ?6 J.
curcas 9C 1 7??4 C?EB35 ?6 6E5< 6?B 3??;9>7 <978D9>7 1>4
495C5< 5>79>5C !C899 1>4 +1;5E389  +85 <1DD5B EC5
81C 9=@<931D9?>C 1C 1 @B13D931< CE2CD9DED5 6?B 6?CC9< 6E5< 1>4
9>3?=5 75>5B1D9?> 9> BEB1< 1B51C ?6 45F5<?@9>7 3?E>DB95C
+85 C554C ?6 J. curcas 8?G5F5B 1B5 D?H93 D? 8E=1>C B?
45>DC C>19<C 1>4 <9F5CD?3; 41=  41= 1>4 %17
J?E2  *D9B@5 5D 1<  8=54 1>4 41= 1
2 "?E25BD 5D 1<  "1481E 1>4 "148E1  $9E







HDB13DC 1>4 3BE45 ?9< 6B?= D85 C554C ?6 J. curcas 81F5 DB1
49D9?>1<<I 255> EC54 1C 1> 9>C53D B5@5<<5>D =?<<EC3945
1>4 B?45>D93945 E;5  +?H939DI ?6 J. curcas C554C 9C
1DDB92ED54 D? C5F5B1< 3?=@?>5>DC 9>3<E49>7 C1@?>9>C
<53D9> 3EB39> @8ID1D5C @B?D51C5 9>8929D?BC 1>4 3EB3
1<?>93 1394 1>4 @8?B2?< 5CD5BC 4?<6 5D 1<  %1;;1B
5D 1<  %1BD9>5J 5BB5B1 5D 1< 

  ?G5F5B B5
@?BDC 81F5 945>D96954 @8?B2?< 5CD5BC 1C D85 =19> D?H93
175>D B5C@?>C92<5 6?B D85 9>C53D93941< 1>4 =?<<E393941<
13D9F9D95C ?6 J. curcas ?9< %1;;1B 1>4 53;5B 1
2 $9E 5D 1<  (8?B2?< 5CD5BC 1B5 D5DB13I3<93
49D5B@5>?94C D81D =9=93 D85 13D9?> ?6 4913I< 7<I35B?< 13
D9F1D?B ?6 @B?D59> ;9>1C5  D81D 9>D5B65B5C G9D8 49665B5>D
C97>1< DB1>C4E3D9?> @1D8G1IC 1>4 ?D85B 35<<E<1B =5D12?<
93 13D9F9D95C 5BC814C;I 5D 1< 
 ?5< 5D 1< 


(8?B2?< 5CD5BC 1B5 1<C? ;>?G> @EB71D9F5 C;9> 9BB9D1>D 1>4
DE=?B @B?=?D5BC 2ED 1B5 >?D =ED175>93 ?B 31B39>?75>93
D85=C5<F5C4?<65D1<  9B?D15D1<
+85 9>C53D93941< 13D9F9DI ?6 J. curcas ?9< 3?>D19>9>7 @8?B2?<
5CD5BC 81F5 255> B5@?BD54 6?B D85 D?2133? 8?B>G?B=
Manduca sexta 3?DD?> 2?<<G?B= Helicoverpa armigera =5<
?> 1@894 Aphis gossypii @9>; 2?<<G?B= Pectinophora gossypi-
ella <5168?@@5BC Empoasca biguttula 89>5C5 251> G55F9<
Callosobruschus chinensis =19J5 G55F9< Sitophilus zeamays
@?D1D? DE25BG?B= =?D8 Phthorimaea operculella @9>; CD1<;
2?B5B Sesamia calamistis =5B931> 3?3;B?138 Periplaneta
Americana 5B=1> 3?3;B?138 Blatella germanica 1>4 D85
=9<;G554 2E7 Oncopeltus fasciatus *85<;5 5D 1< 
*1E5BG59> 5D 1< 
 *?<C?<?I  .9>; 5D 1< 
 ?G5F5B 9DC 13D9F9DI 81C >?D I5D 255> 5F1<E1D54 1719>CD
CE2D5BB1>51> D5B=9D5C +89C @1@5B B5@?BDC ?> D85 D5B=9D9
3941< 13D9F9DI ?6 J. curcas ?9< 1719>CD D85 (89<9@@9>5 =9<;
D5B=9D5 Coptotermes vastator $978D !C?@D5B1 )89
>?D5B=9D9415 1 =1:?B CDBE3DEB1< @5CD ?6 D9=25B 1>4
G??4 @B?4E3DC 9> D85 (89<9@@9>5C C. vastator 81C 255> B5
@?BD54 D? 25 CI>?>I=?EC G9D8 C. gestroi 1> 53?>?=931<<I






*53?>41BI >5CDC ?6 D8B55 13D9F5 695<4 3?<?>95C ?6 C. vastator
G5B5 3?<<53D54 6B?= D85 7B?E>4C ?6 D85 ,>9F5BC9DI ?6 D85
(89<9@@9>5C $?C 1>?C 31=@EC 1>4 @<1354 9> 2<13;
71B2175 217C +85 >5CDC G5B5 9==5491D5<I DB1>C@?BD54 D?
D85 <12?B1D?BI 1>4 @<1354 9>C945 

 <9D5B @<1CD93 3?>D19>
5BC G9D8 <94C 1>4 ;5@D 9> 1 B??= 1D M  6?B D8B55 41IC
9CD9<<54 G1D5B G1C C@B1I54 ?> D85 C945C ?6 D85 3?>D19>5B
D? ;55@ D85 B5<1D9F5 8E=949DI 12?F5 
 %1DEB5 G?B;5B
@C5E45B71D5C 25I?>4 D85 D89B4 9>CD1B 1C 45D5B=9>54 2I
C9J5 1>4 C?<495B D5B=9D5C G5B5 C5@1B1D54 6B?= >5CD 452B9C
2I 2B51;9>7 1@1BD 1>4 C81B@<I D1@@9>7 =1D5B91<C 9>D?
@<1CD93 DB1IC 3?>D19>9>7 =?9CD @1@5B D?G5<C +5B=9D5C
G5B5 D85> C?BD54 EC9>7 1 C?6D 29B4 651D85B 1>4 EC54 6?B
29?1CC1IG9D89>?>58?EB?65HDB13D9?>1>4C57B571D9?>
Jatropha curcas oil
%1DEB5 J. curcas C554C G5B5 ?2D19>54 6B?= G9<4 F1B95D95C
7B?G9>7 9> 61B=C 9> D85 @B?F9>35 ?6 $17E>1 1>4 945>D9DI
F5B96954 1D D85 ?<<575 ?6 ?B5CDBI 1>4 &1DEB1< )5
C?EB35C ,>9F5BC9DI ?6 D85 (89<9@@9>5C $?C 1>?C +85
C554C G5B5 3B13;54 D85 C85<<C 31B56E<<I B5=?F54 1>4 D85
;5B>5<C G5B5 EC54 6?B ?9< 5HDB13D9?> +85 ;5B>5<C G5B5
GB1@@54 9> 3855C5 3<?D8 1>4 @B5CC54 EC9>7 1 <12?B1D?BI
1BF5B @B5CC D? 5HDB13D D85 3BE45 ?9< +85 3BE45 ?9< CEC




 B@= 6?B 

=9>ED5C 1>4 D85 ?9< @81C5 G1C 3?<<53D54 +85 J. curcas ?9<
814 1 C@539693 7B1F9DI ?6 

 1D M  1C 45D5B=9>54 EC
9>7 D85 @I3>?=5D5B =5D8?4 ' 
 1>4 814 1
3<51BD?<978DI5<<?G3?<?B
Sand barrier bioassay
+8B553?=@1BD=5>D 7<1CC 3?>D19>5BC G9D8 <94C C9=9<1B D?
D8?C5 45C3B9254 2I %19CDB5<<? 5D 1< 

1 G9D8 C?=5
=?496931D9?>C G5B5 EC54 D? D5CD 96 C1>4 DB51D54 G9D8 3BE45
J. curcas ?9< G9<< @B5F5>D D5B=9D5C 6B?= DE>>5<9>7 13B?CC
D85 21BB95B 1>4 B5138 D85 6??4 C?EB35 <1CC 2?H5C  H
 H  3= 49F9454 9>D? D8B55 5AE1< 381=25BC  H  H 
3= G5B5 EC54 9> D89C CDE4I +85 D8B55 3?=@1BD=5>DC ?6
D85 3?>D19>5B G5B5 >1=54  D85 E>DB51D54 381=25B
3?>D19>9>7 
 7B1=C E>DB51D54 C1>4 G8938 9C G85B5 D5B
=9D5C G5B5 @<1354 9>9D91<<I  D85 DB51D54 381=25B D85
C1>4 21BB95B 9> D85 =944<5 3?>D19>9>7 
 7B1=C ?6 C1>4
DB51D54 G9D8 J. curcas ?9<1>4 
 1 6??4 381=25B 3?>D19>
9>7 
 7B1=C E>DB51D54 C1>4 1>4 1 @9535 ?6 69<D5B @1@5B
8=:7+5807;/-<&-3/7-/)85B:<3-5/
 -.+
8=:7+5807;/-<&-3/7-/B???37;/-<;-3/7-/8:1  H  3= .81D=1>  @<1354 ?> D85 C1>4 D? C5BF5





  G	G G5B5 D5CD54 9> D89C CDE4I *1>4




 3= 1D D85 2?DD?= ?6 5138 ?6 D85 DG? 9>
>5B G1<<C 3?>>53D9>7 D85 381=25BC G5B5 =145 D? 1<<?G
D5B=9D5C D? 3B?CC 6B?= D85 E>DB51D54 381=25B D? D85 6??4
381=25B +G? 8E>4B54 G?B;5B D5B=9D5C @<EC DG5>DI C?<
495BC G5B5 @<1354 9> D85 E>DB51D54 381=25B +85 5H@5B9
=5>D1< E>9DC G5B5 85<4 9> 1> 9>3E21D?B =19>D19>54 1D M
 1>4 1D <51CD 
 B5<1D9F5 8E=949DI (1@5B 3?>CE=@D9?>
1>4 D85 >E=25BC ?6 <9F5 D5B=9D5C 9> 5138 381=25B G5B5
B53?B454 16D5B  41IC +85 >E=25B ?6 4514 D5B=9D5C G1C
31<3E<1D54 2I CE2CDB13D9>7 D85 >E=25B ?6 <9F5 D5B=9D5C
6B?= D85 D?D1< >E=25B @<1354 9> 5138 E>9D +85 2?DD?=C




(13;1B4 GGG8@3?= D? 69H D85 3?>697EB1D9?> 1>4 9=
175 ?6 D85 DE>>5<C +5B=9D5 2581F9?B 1>4 DE>>5<9>7 13D9F
9D95C G5B5 C31>>54 B57E<1B<I +E>>5<9>7 13D9F9D95C 9> 1<<
381=25BC G5B5 AE1<9D1D9F5<I C3?B54 2I D8B55 9>49F94E1<C
EC9>7 1 C31<5 6B?= 
 D?  
 6?B >? DE>>5<9>7 13D9F9DI  6?B
DE>>5<9>7 13D9F9D95C N ?6 D?D1< 381=25B 1B51  6?B
P
 ?6 D?D1< 381=25B 1B51 
 6?B P ?6 D?D1<
381=25B 1B51 1>4  6?B DE>>5<9>7 13D9F9D95C O ?6
D?D1< 381=25B 1B51 +85 1CC1I G1C @5B6?B=54 6?B D8B55
3?<?>95C 1>4 B5@<931D54 D8B55 D9=5C 9665B5>35C 9> DE>>5<
9>7 13D9F9DI @1@5B 3?>CE=@D9?> 1>4 =?BD1<9DI ?6 D5B=9D5C
G5B5 1>1<IJ54 6?B 5138 3?<?>I 1>4 25DG55> 3?<?>95C EC
9>7 1 3?=@<5D5<I B1>4?=9J54 45C97> +85 C1=5 F1B912<5C
G5B5 3?=@1B54 25DG55> 3?<?>95C EC9>7 B1>4?=9J54 3?=
@<5D5 2<?3; 45C97> G9D8 3?<?>I ?B979> 1 2<?3;9>7 613D?B
*D1D7B1@893C  *97>96931>D 49665B5>35C 9> DE>>5<9>7
13D9F9DI @1@5B 3?>CE=@D9?> 1>4 =?BD1<9DI G5B5 C5@1B




Choice assay of treated and untreated sand
+8B55381=25B54 7<1CC 3?>D19>5BC 3?>D19>9>7 C1>4 C9=9<
1B D? D81D 45C3B9254 12?F5 G5B5 EC54 D? D5CD B5@5<<5>3I ?6
J. curcas ?9< D? C. vastator +85 =944<5 381=25B 3?>D19>54
E>DB51D54 =?9CD C1>4 '>5 <1D5B1< 381=25B 3?>D19>54 

7B1=C ?6 E>DB51D54 C1>4 G9D8 =?9CD 69<D5B @1@5B  H 
3= .81D=1>  @<1354 ?> D?@ D? C5BF5 1C 6??4 1>4 D85
?D85B <1D5B1< 381=25B 
 7B1=C ?6 C1>4 DB51D54 G9D8 J.







  G	G G5B5 EC54 6?B
D85C5 D5CDC +G? 8E>4B54 G?B;5B D5B=9D5C @<EC DG5>DI C?<
495BC G5B5 B5<51C54 9> D85 =944<5 381=25B +5B=9D5C
G5B5 1<<?G54 D? 38??C5 25DG55> DB51D54 1>4 E>DB51D54
381=25BC +85 5H@5B9=5>D1< E>9DC G5B5 85<4 9> 1> 9>3E2
1D?B 1>4 D85 >E=25BC ?6 <9F5 D5B=9D5C 9> 5138 381=25B
G5B5 B53?B454 16D5B  41IC 1C 45C3B9254 51B<95B %?BD1<
9DI @1@5B 3?>CE=@D9?> D5B=9D5 49CDB92ED9?> 9> 5138
381=25B DE>>5<9>7 @1DD5B> 1>4 2581F9?B G5B5 =?>
9D?B54 B57E<1B<I 1C 45C3B9254 12?F5 +5B=9D5 49CDB92ED9?>
?B 12E>41>35 G1C 31<3E<1D54 1C D85 B1D9? ?6 D85 >E=25B
?6 <9F5 D5B=9D5C 9> 5138 381=25B D? D85 D?D1< >E=25B ?6
D5B=9D5C B5<51C54 9> D85 E>9D *97>96931>D 49665B5>35C 9>




*1>4 DB51D54 G9D8 J. curcas ?9< C8?G54 8978<I C97>96931>D
56653DC ?> DE>>5<9>7 13D9F9DI @1@5B 3?>CE=@D9?> 1>4
=?BD1<9DI ?6 C. vastator +12<5  +85 56653DC ?6 D85
D5B=9D5 3?<?>I EC54 G5B5 >?D C97>96931>D (  
 +5B
=9D5C G5B5 12<5 D? 3?>CDBE3D DE>>5<C 1>4 3B?CC54 D85 C1>4
21BB95B  3= DB51D54 G9D8 
  1>4  J. curcas ?9<
G9D89>  D?  8?EBC ?6 5H@?CEB5 ED ?><I 3?>DB?< E>9DC
C8?G54 5<12?B1D5 DE>>5<9>7 9> 1<< 381=25BC 97EB5 
+5B=9D5C 494 >?D 3?>CDBE3D DE>>5<C 9> 381=25BC 3?>D19>
9>7 C1>4 DB51D54 G9D8  1>4  ?9< 2ED 5>D5B54 D85
DB51D54 1B51 D? B5138 D85 6??4 381=25B 'EB C31>>9>7
?2C5BF1D9?>C 9>4931D54 D81D D5B=9D5C 3B1G<54 ?> D85 CEB
6135 ?6 D85 DB51D54 C1>4 D? B5138 D85 @1@5B 9> D85 6??4
381=25B +89C CE775CDC D81D C. vastator G1C D?<5B1>D ?6 1D
<51CD  J. curcas ?9< 2ED 3?>D13D G9D8 D85 ?9< =1I 81F5
C?=5 56653DC ?> 65549>7 ?B =?BD1<9DI ?6 D5B=9D5C C. vastator
D81D 3B1G<54 ?F5B C1>4 DB51D54 G9D8  ?B  ?9< C8?G54
89785B =?BD1<9D95C  1>4 B54E354 @1@5B 3?>CE=@
D9?>C D81> D81D ?6 D85 3?>DB?< +12<5  !D 9C @?CC92<5 D81D
D85 D5B=9D5C G5B5 5H@?C54 D? D?H93 3?=@?>5>DC 9> J. curc-
as ?9< D81D @B?4E354 CE2<5D81< 56653DC CE38 1C <5D81B7I ?B
@1B1<IC9C ?=@?>5>DC ?6 J. curcas ?9< @?CC92<I @8?B2?<
5CD5B ?B 3EB39> =1I 81F5 D?H93 56653DC ?> C. vastator
(8?B2?< 5CD5BC 1B5 ;>?G> D? 9>D5B65B5 G9D8 D85 >?B=1<
6E>3D9?>C ?6 D85 =5D12?<93 13D9F9D95C ?6 9>C53DC ?5< 5D 1<


 ,>C1@?>96912<5 =1DD5B CE38 1C CD5B?<C 1>4 D5B@5>5C
9> D85 ?9< =1I 1<C? 81F5 1>D965549>7 56653DC ?> C. vastator
C9=9<1B D? D8?C5 B5@?BD54 6?B C?=5 CD?B54 @B?4E3DC @5CDC





?>D19>5BC G9D8 C1>4 DB51D54 G9D8 
 1>4 
 J. curcas
?9< @B5F5>D54 D5B=9D5C 6B?= 2B51389>7 D85 21BB95B 4EB9>7
D85  41IC 5H@?CEB5 @5B9?4 +5B=9D5C B5=19>54 9> D85
E>DB51D54 381=25BC 59D85B 3<?C5 D? D85 2?B45B ?6 C1>4
DB51D54 G9D8 
 ?9< ?B 9> D85 61B 3?B>5B ?6 C1>4 DB51D54
G9D8 
 ?9< 97EB5  &? DE>>5<C G5B5 =145 9> D85
DB51D54 ?B 6??4 381=25BC 9> 1<< E>9DC 3?>D19>9>7 C1>4
DB51D54 G9D8 
 1>4 
  J. curcas ?9<  B1@94 9>3B51C5 9>
=?BD1<9DI 
 G1C ?2C5BF54 9> E>9DC 3?>D19>9>7 C1>4
DB51D54 G9D8 
 1>4 
 ?9< 16D5B 12?ED  41IC ?6 5H@?C
EB5 @@1B5>D<I D5B=9D5C 4954 ?6 CD1BF1D9?> 4E5 D? D859B
9>129<9DI D? 3B?CC D85 DB51D54 1B51 D? 719> 1335CC D? D85
6??4 381=25B +5=@5B1D5 1>4 CE2DB?@931< D5B=9D5C 81F5
255> C8?G> D? <9F5 6?B 1D <51CD 
P 41IC G9D8?ED 6??4
G9D8 >? 1@@B53912<5 56653D ?> =?BD1<9DI *E 1>4 $1 175
 !2B189= 5D 1< 

1  ?G5F5B DB?@931< C@5395C
CE38 1C C. vastator C55=54 F912<5 ?><I 6?B 12?ED ?>5 G55;
E>45B <12?B1D?BI 3?>49D9?>C G9D8?ED 6??4 ?=@1B9C?>
?6 D?H93 D8B5C8?<4 ?B B5@5<<5>D 13D9F9DI ?6 J. curcas ?9<
1719>CD C. vastator C8?G54 D81D 9D 9C 89785B D81> D8?C5
8=:7+5807;/-<&-3/7-/)85B:<3-5/
 -.+






























































-87<+37371;+7.<:/+</.?3<2 J. curcas 835+7.+088.-2+6,/:,8<<86-87<+37371=7<:/+</.;+7.+7.035</:9+9/:





2 08E 5D 1< 

 1>4 6B?= C8?BD 3819> 5CC5>D91< ?9<C
1>4 ?D85B @<1>D 5HDB13DC *5B9D 5D 1<  B135 1>4
/1D5C  ?B>5<9EC  *E@B91>1  !2B189= 5D
1< 

2 'C2B9>; 5D 1< 

 %1? 1>4  5>45BC?>


 )19>1 5D 1< 

 %?B5?F5B D85 56653D ?6 J. curcas
?9< 494 >?D =1>965CD 9DC5<6 9==5491D5<I 16D5B 3?>D13D 2ED
B1D85B C<?G<I G9D89> ?>5 G55; ?6 5H@?CEB5 +85 >1DEB5 ?6
D89C 56653D 9C >?D I5D 3<51B 2ED 9D 9C @?CC92<5 D81D J. curcas ?9<
2B51;C E@ D85 D5B=9D5SC 3ED93<5 ?B D85 G1HI <1I5B 3?F5B9>7
D859B 9>D57E=5>D C9=9<1B D? D8?C5 ?2C5BF54 G9D8 9>C53D
93941< C?1@C *9=9<1B 56653DC ?> =?BD1<9DI 1>4 65549>7
2581F9?B G5B5 ?2C5BF54 G9D8 ?6 Coptotermes formosanus






Choice assay of treated and untreated sand
!> 38?935 D5CDC 381=25BC 3?>D19>9>7 DB51D54 1>4 E>
DB51D54 C1>4 C8?G54 C97>96931>D 49665B5>35C 9> D5B=9D5 49C




H35@D 6?B D85 3?>DB?< E>9DC =?CD ?6 D85 D5B=9D5C B5
=19>54 9> D85 =944<5 381=25B G9D8 E>DB51D54 C1>4 ?B 9>
D85 381=25B G9D8 E>DB51D54 C1>4 1>4 @1@5B 9> 1<< 3?>




Table 2. $/:-/7<.3;<:3,=<3878053>/ C. vastator 3715+;;-2+6,/:;-87<+37371;+7.
/3<2/:<:/+</.8:=7<:/+</.?3<2 J. curcas 835+0</:

.+A;+
Chamber Concentration (%, w/w)


















































;+7.?2/:/</:63</;?/:/373<3+55A:/5/+;/.+7.+<:/+</.-2+6,/:,8<<86-87<+37371;+7.<:/+</.?3<2 J. curcas 835+7.035</:9+9/:
?2C5BF54 5H@<?B9>7 D85 381=25B G9D8 C1>4 DB51D54 G9D8
 ?B  ?9< 1>4 C97>C ?6 >922<9>7 G5B5 @B5C5>D ?> @1@5B
@<1354 ?> D?@ ?6 D85C5 E>9DC @@1B5>D<I D85 @B5C5>35 ?6
J. curcas ?9< 49CBE@D54 D5B=9D5 2581F9?B 1>4 5<939D54 1 B5
@5<<5>3I B5C@?>C5 1G1I 6B?= D85 DB51D54 C1>4 97EB5 
!> C1>4 DB51D54 G9D8 
 ?9< D5B=9D5C B5=19>54 3<E=@54
D?75D85B 9> D85 2?DD?= ?6 D85 =944<5 381=25B 9> 1 31F5
<9;5 CDBE3DEB5 *9=9<1B Q<9>75B9>7 2581F9?BR G1C ?2C5BF54
9> C. formosanus 2I %19CDB5<<? 5D 1< 

1 G9D8 C1>4
DB51D54 G9D8 >??D;1D?>5 ?B F5D9F5B ?9< +85 B51C?> 6?B D89C
E>ECE1< 2581F9?B 9C CD9<< E>3<51B 2ED 9D 9C @?CC92<5 D81D D89C
=1I 25 1 B5C@?>C5 D? C?=5 457B55 ?6 F?<1D9J1D9?> ?6 D85
?9< 6B?= D85 DB51D54 381=25B ?=@1B9C?> ?6 @1@5B
3?>CE=@D9?> 9> DB51D54 1>4 E>DB51D54 381=25BC 1<C? 9>
4931D54 <?G 65549>7 B1D5 9> E>9DC 3?>D19>9>7 J. curcas ?9< 1C
3?=@1B54 D? D81D ?6 D85 3?>DB?< E>9DC +89C CE775CDC 1>
1>D965549>7 56653D ?6 D85 ?9< ?> C. vastator 5F5> 96 D5B=9D5C
G5B5>?D9>D85DB51D541B51+12<5

!> 75>5B1< J. curcas ?9< ?6 1D <51CD 
 3?>35>DB1D9?>
@B?F54 D? 25 1 D?H93 ?B B5@5<<5>D 21BB95B 6?B C. vastator
$?G5B 4?C5C ?6 J. curcas ?9< 9>4E354 B54E3D9?> 9> DE>>5<
9>7 13D9F9DI @1@5B 3?>CE=@D9?> 1>4 1 C=1<< 9>3B51C54
=?BD1<9DI +85 D?H939DI 1>4 B5@5<<5>D D8B5C8?<4C ?6 J. curc-
as ?9< 1719>CD C. vastator B5@?BD54 9> D89C CDE4I G1C =E38
89785B D81> D8?C5 B5@?BD54 6?B ?D85B >1DEB1<<I ?33EBB9>7
8=:7+5807;/-<&-3/7-/)85B:<3-5/
 -.+




Chamber Concentration % w/w







































3?=@?E>4C @B5F9?EC<I D5CD54 1719>CD D85 ?B=?C1> CE2
D5BB1>51> D5B=9D5 C. formosanus +89C 3?E<4 25 @B?2<5=
1D93 3?>C945B9>7 D81D @?D5>D91< 1@@<931D9?> G?E<4 B5AE9B5
1 <1B75 F?<E=5 ?6 ?9< D? 3?>DB?< DE>>5<9>7 1>4 65549>7 ?6
C. vastatoB <D5B>1D9F5<I D85 ?9< 3?E<4 25 EC54 DB51D G??4
D? @B5F5>D D5B=9D5 1DD13; 5C@9D5 D85 <?G D?H939DI D? .
vastator J. curcas ?9< B5=19>C 1> 1DDB13D9F5 1>D9D5B=9D93
175>D 4E5 D? D85 <1B75 CECD19>12<5 CE@@<I ?6 D85 =1D5B91<
6B?= C91 1>4 6B931 !> 1449D9?> 1 C97>96931>D 9>3B51C5
9> D5B=9D5 13D9F9DI =1I 25 13895F54 2I 5>81>39>7 9DC D?H93
3?=@?>5>DC D8B?E78 5HDB13D9?> EC9>7 ?B71>93 C?<F5>DC
>81>39>7 D85 1=?E>D ?6 @8?B2?B 5CD5BC ?B 3EB39> 5H
DB13D54 EC9>7 =5D81>?< ?B 135D?>5 C8?G54 C97>96931>D 9=
@B?F5=5>D 9> 9>C53D93941< 1>4 =?<<EC393941< 13D9F9D95C
3?=@1B54 D? 3BE45 J. curcas 5HDB13DC $9E 5D 1<  )E7
5D1<
References
41= *!  +?H93 56653DC ?6 Jatropha curcas 9> =935 Toxicology 





8=54 '% 41= *! 1 +?H939DI ?6 Jatropha curcas 9> C855@ 1>4
7?1DC Research in Veterinary Science  
8=54 '% 41= *! 2 6653DC ?6 Jatropha curcas ?> 31<F5C Ve-
terinary Pathology  
452?G1<5 #' 4549B5 ' 

 85=931< 3?=@?C9D9?> 1>4 9>C53D
93941< @B?@5BD95C ?6 D85 E>45BED9<9J54 Jatropha curcas C554 ?9< African
Journal of Biotechnology  


4?<6 . '@65B;E38  "  53;5B   !BB9D1>D @8?B2?< 45B9F1D9F5C
6B?=6?EB Jatropha C@5395C Phytochemistry 
 

CC?391D9?> ?6 '669391< >1<ID931< 85=9CDC 
 Official Methods of Ana-
lysisD854CD 549D9?> B<9>7D?>-,*
5BC814C;I  !F1>?F1 '/ $I1CC $ (<5DIEC8;9>1 '/ -1C9<959F
"% 961>4 !% 
 ID?C;5<5D1< B5?B71>9J1D9?>C B5C@?>C92<5 6?B
D85 @8?B2?< 5CD5B9>4E354 6?B=1D9?> ?6 3ID?@<1C=93 @B?35CC5C @?C
C92<5 9>F?<F5=5>D ?6 9>D5B=5491D5 69<1=5>DC Proceedings of the Nation-
al Academy of Sciences USA  
?B>5<9EC %$B135 "# /1D5C ")  +?H939DI ?6 =?>?D5B@5>?94C
1>4 ?D85B >1DEB1< @B?4E3DC D? D85 ?B=?C1> CE2D5BB1>51> D5B=9D5






E;5"  Handbook of Medicinal Herbs )(B5CC
?5<   1B9>45B ( %1;;1B * B1>39C  53;5B # 

 (8?B2?< 5C
D5BC CDBE3DEB5 29?<?7931< 13D9F9DI 1>4 D?H939DI 9> 1>9=1<C Interna-
tional Journal of Toxicology  
B135 "# /1D5C ")  581F9?B1< 56653DC ?6 1 >55= 9>C53D93945 ?>




 5<<5B "  Promoting the conservation and use of underutilized and neglected
crops (Jatropha curcas L.) !>CD9DED5 ?6 (<1>D 5>5D93C 1>4 B?@ (<1>D
)5C51B38 1D5BC<525>5B=1>I
 5>>9>7 )  Fachlicher Zwischenbericht zum Projekt: Produktion und







 9B?D1 % *EDD1:9D % *E7EB9   >4? / *8E4? # .?>3819 -  53;
5B  E:9;9     >5G DE=?B @B?=?D5B 6B?= D85 C554 ?9< ?6
Jatropha curcas $ 1> 9>DB1=?<53E<1B 495CD5B ?6 45C?HI@8I




!2B189= *  5>45BC?>  08E  59   $19>5 ) 

1 +?H939DI
1>4 2581F9?B1< 56653DC ?6 >??D;1D?>5 
498I4B?>??D;1D?>5 1>4
D5DB18I4B?>??D;1D?>5 D? D85 ?B=?C1> CE2D5BB1>51> D5B=9D5
!C?@D5B1 )89>?D5B=9D9415 Journal of Economic Entomology 


!2B189= *  5>45BC?>  59   $19>5 ) 

2 *EBF9F?BC89@ DE>
>5<9>7 1>4 65549>7 2581F9?BC ?6 Coptotermes formosanus !C?@D5B1
)89>?D5B=9D9415 9> B5C@?>C5 D? S135D?>1@8D8?>5DB51D54 C1>4
Pest Management Science 
 
!C899 / +1;5E389 )  +B1>C5CD5B96954 3EB31C ?9< 2<5>4C 6?B 61B=








8=:7+5807;/-<&-3/7-/B???37;/-<;-3/7-/8:1 "1481E # "148E1 $  ,C5 ?6 F575D12<5 ?9<C @<1>D 5HDB13DC 1>4
CI>D85D93 @B?4E3DC 1C @B?D53D1>DC 6B?= @E<C5 255D<5 Callosobruchus




"17455C8 % #B9@141>1= $ *B9=1>>1B1I1>1   +?2133?
1>D965541>D 6B?= D85 ?DD9 CD5= G??4 DB9D5B@5>5 25DE<9>93 1394
Journal of Agricultural Food Chemistry  
"?E25BD (  B?G> "%%  1I !+ *521D1 (  3ED5 @?9C?>9>7
G9D8 Jatropha curcas @EB79>7 >ED DB55 9> 389<4B5> South African Medic-
al Journal  


$9E */ *@?B5B  .9>; %  >D8B1AE9>?>5C 9> Rheum palmatum
1>4 Rumex dentatus (?<I7?>13515 1>4 @8?B2?< 5CD5BC 9> Jatropha
curcas E@8?B2913515 G9D8 =?<<EC393941< 13D9F9DI 1719>CD D85 C389C
D?C?=5 F53D?B C>19<C Oncomelania Biomphalaria 1>4 Bulinus Tropical
Medicine and International Health  
%19CDB5<<? $  5>45BC?>  $19>5 ) 

1 669313I ?6 F5D9F5B ?9<
1>4 >??D;1D?>5 1C C?9< 21BB95BC 1719>CD ?B=?C1> CE2D5BB1>51> D5B




%19CDB5<<? $  5>45BC?>  $19>5 ) 

2 6653DC ?6 >??D;1D?>5
1>4 1 2?B1D5 3?=@?E>4 ?> ?B=?C1> CE2D5BB1>51> D5B=9D5




%1? $  5>45BC?>  

 >D965541>D 13D9F9DI 1>4 13ED5 1>4 B5C94
E1< D?H939DI ?6 1<;1<?94C 6B?= Sophora flavescens $57E=9>?C15
1719>CD ?B=?C1> CE2D5BB1>51> D5B=9D5C !C?@D5B1 )89>?D5B=9D94




%1BD9>5J 5BB5B1 " *9448EB1:E ( B1>39C  1F9<1'BD9J  53;5B
# 

 Food Chemistry  

%1;1>:?E<1 .  F1<E1D9?> 6 5HDB13DC ?6 &55= Azadirachta indica
 "ECC 6?B D85 3?>DB?< ?6 C?=5 CD?B54 @B?4E3DC @5CD Journal of
Stored Products Research  


%1;;1B  (* 53;5B # 1 Jatropha curcas D?H939DI 945>D96931D9?> ?6
D?H93 @B9>39@<5C (B?35549>7C ?6 D85 D8 !>D5B>1D9?>1< *I=@?C9E=
?>(?9C?>?EC(<1>DC*1>>75<?+5H1C,*
%1;;1B  (* 53;5B # 2 (?D5>D91< ?6 Jatropha C554 31;5 1C @B?
D59> CE@@<5=5>D 9> <9F5CD?3; 6554 1>4 3?>CDB19>DC D? 9DC ED9<9J1D9?>
(B?35549>7C ?6 "1DB?@81  !>D5B>1D9?>1< CI=@?C9E= ?> 29?6E5<
1>4 9>4ECDB91< @B?4E3DC 6B?= "1DB?@81 3EB31C 1>4 ?D85B DB?@931< ?9<
C554@<1>DC%1>17E1	&931B17E1%5H93?
%1;;1B  (* 53;5B # *@?B5B  .9>; %  *DE495C ?> >EDB9D9F5
@?D5>D91< 1>4 D?H93 3?>CD9DE5>DC ?6 49665B5>D @B?F5>1>35C ?6 Jatropha
curcas Journal of Agriculture and Food Chemistry  


'C2B9>; .$ $1H ) 1>DB5<< $ 

 ?=@1B9C?> ?6 >1DEB1< 1>4
3?>F5>D9?>1< 9>C53D93945C 1719>CD ?B=?C1> D5B=9D5C !C?@D5B1




)19>1  <1>4 " ??<9DD<5 % $1H  ??@1D8I ) ?<;9>C % 


6653D ?6 ?B1>75 ?9< 5HDB13D ?> D85 ?B=?C1> CE2D5BB1>51> D5B=9D5





)E7 % *@?B5B  .9>; % $9E */  5>>9>7 ) )E@@5<   %?<
<EC393941< @B?@5BD95C ?6 Jatropha curcas 1719>CD F53D?B C>19<C ?6 D85
8E=1> @1B1C9D5C Schistosoma mansoni 1>4 S. japonicum !> E29DJ
% %9DD5<2138 % +B129 % 549D?BC Biofuels and Industrial Products
from J curcas@@
 -B1J
)E7 % )E@@5<  


 +?H93 13D9F9D95C ?6 D85 @<1>D Jatropha curcas
1719>CD 9>D5B=5491D5 C>19< 8?CDC 1>4 <1BF15 ?6 C389CD?C?=5C Tropical




*1E5BG59> % *@?B5B  .9>; % 
 !>C53DD?H939DI ?6 @8?B2?< 5C
D5BC6B?= Jatropha curcas C554?9< Planta Medica   *E@@<
*38=??;  *5B1<D1(5B1J1 $  J. curcas 49CDB92ED9?> 1>4 EC5C 9>
D85 /E31D1> (5>9>CE<1 ?6 %5H93? !> E29DJ % %9DD5<2138 %




*5B9D % !C8941 %  179G1B1 & #9= % /1=1=?D? + +1;181C89 *
 %5<913515 1>4 BED13515 <9=?>?94C 1C D5B=9D5 1>D965541>DC
5F1<E1D54 EC9>7 Reticulitermes speratus #?<25 !C?@D5B1 )89




*85<;5 ** "14812 $ *1<E>;85 &  'F9@?C9D9?>1< 1>4 14E<D B5
@5<<5>D 13D9?> ?6 C?=5 F575D12<5C ?9<C	5HDB13DC 1719>CD @?D1D? DE25B
=?D8 Journal of Maharasthra Agricultural University 
 
*85B381> ( +81@1 / #814;1 "+ +9G1B9 +(  6653D ?6 7B55>
=1>EB5?>B935@B?4E3D9?> Pakhribas Agriculture  
*8E;<1 /& )1>9  +B9@1D8I  *81B=1 *  >D965541>D 13D9F9DI






*?<C?<?I   (5CD93941< 5669313I ?6 D85 6?B=E<1D54 @8IC93 >ED
Jatropha curcas $ ?9< ?> @5CDC ?6 C5<53D54 695<4 3B?@C Philippine Journal
of Science  
*D1D7B1@893C (<EC 6?B .9>4?GC   Statgraphics Plus for Windows 4
Users Manual %1>E79CD93C!>3
*D9B@5  (5CC9?>B5JJ9  $?B5>J?>9  *DB?3389 ( %?>D1>1B? $
*@5BD9 *  *DE495C ?> D85 @B?D59>C 6B?= D85 C554C ?6 Croton
tiglium 1>4?6 Jatropha curcas Biochemical Journal  
*E@B91>1 & 
 Preliminary tests on the effect of naturally occurring chemicals
on termites +85 !>D5B>1D9?>1< )5C51B38 B?E@ ?> .??4 (B5C5BF1
D9?>?3E=5>D!)	.(	 *D?3;8?<=*G545>
*E &/ $1 175 "(  6653DC ?6 CD1BF1D9?> ?> CEBF9F1< 1>4 =19>
D5>1>35 ?6 C?<495B @B?@?BD9?> 9> <12?B1D?BI 7B?E@C ?6 ?B=?C1>
CE2D5BB1>51> D5B=9D5C Coptotermes formosanus !C?@D5B1 )89








9DI ?6 C?=5 @5>D13I3<93 DB9D5B@5>5 1394C 1>4 D859B 61DDI 1394C 1>1




 ,C5 ?6 D85 (8IC93 &ED Jatropha curcas $ D? ?=
21D 5C5BD96931D9?> 1>4 )54E35 (?F5BDI 5EDC385 5C5<<C3816D 6LB
+538>9C3850EC1==5>1B259D+0
.9>; . #?C8=9545B % *1E5BG59> % *@?B5B   (8?B2?< 5CD5BC
?6 J. curcas 9?<?7931< 13D9F9D95C 1>4 @?D5>D91< 1@@<931D9?>C !> E
29DJ % %9DD5<2138 % +B129 % 549D?BC Biofuels and Industrial




8=:7+5807;/-<&-3/7-/B???37;/-<;-3/7-/8:1 /51@ # 'D8=1> * $55 -* $55 / 

 5>5D93 B5<1D9?>C89@
25DG55> Coptotermes gestroi .1C=1>> 1>4 Coptotermes vastator $978D




08E )  5>45BC?>  85>  %19CDB5<<? $ $19>5 ) 

1
&??D;1D?>5 9C 1 B5@5<<5>D 6?B ?B=?C1> CE2D5BB1>51> D5B=9D5
Coptotermes formosanus Journal of Chemical Ecology  


08E )  5>45BC?>  85>  59   $19>5 ) 

2 F1<E1D9?>
?6 F5D9F5B ?9< 1>4 C5F5> 9>C53D13D9F5 5CC5>D91< ?9<C 1719>CD ?B
=?C1> CE2D5BB1>51> D5B=9D5C Journal of Chemical Ecology 

8=:7+5807;/-<&-3/7-/)85B:<3-5/
 -.+
8=:7+5807;/-<&-3/7-/B???37;/-<;-3/7-/8:1 